Histochemical localisation of FMRFamide-gated Na+ channels in Helisoma trivolvis and Helix aspersa neurones.
FMRFamide-gated Na+ channels of molluscan neurones belong to the ENa/Deg family of channels which have diverse functions. FMRFamide (Phe-Met-Arg-Phe-NH2) Na+ channels were detected electrophysiologically in specified neurones of Helix (Helix aspersa) and Helisoma (Helisoma trivolvis), and clones (FaNaCs) subsequently identified. We have now made a study to determine the distribution of mRNA for the clones HaFaNaC (Helix) and HtFaNaC (Helisoma) in the nervous systems of these species using standard in situ hybridization techniques. Immunohistochemical experiments were also made using an HtFaNaC antibody to detect the channel protein in Helisoma neurones. Many neurones in the central ganglia, including those which exhibit the FMRFamide Na+ current, stained for FaNaC-mRNA, suggesting a much wider distribution of the channel than was indicated by the earlier work. An immunoreactive response to the channel antibody was also observed in some Helisoma neurones, such as the giant dopamine neurone of the left pedal ganglion, also shown to possess HtFaNaC-mRNA and to exhibit the FMRFamide Na+ current. Taken together, these experiments suggest that the clones HaFaNaC and HtFaNaC are major, if not the only, subunits of the FMRFamide-gated Na+ channel detected electrophysiologically in the identified neurones of these species. However, fewer neurones in Helisoma reacted with the HtFaNaC-antibody than those which exhibited message for the channel. This discrepancy may be due to a difference in sensitivity of the two techniques, or because not all of the channel mRNA is normally expressed as a membrane protein.